Co-infusion with a TrkB-Fc receptor body carrier enhances BDNF distribution in the adult rat brain.
Fusion proteins comprising the Fc domain of human IgG and extracellular domains of receptor tyrosine kinases can neutralize the activity of their cognate ligands when administered in molar excess. We have generated a fusion protein using the ectodomain of TrkB (TrkB-Fc). Although the ability of TrkB-Fc to neutralize the activity of brain-derived neurotrophic factor (BDNF) in vitro has been demonstrated, there have been no conclusive demonstrations of its ability to neutralize the activity of BDNF in vivo. We co-infused TrkB-Fc with BDNF into the cortex and hippocampus of adult rats to determine whether TrkB-Fc would interfere with the ability of BDNF to upregulate neuropeptide Y (NPY). We report here that rather than neutralizing the activity of exogenous BDNF, co-infusion with the TrkB-Fc fusion protein greatly increased the volume of tissue in which neuropeptide Y immunostaining was upregulated. In addition, TrkB-Fc greatly enhanced BDNF's distribution through adult brain parenchyma. TrkB-Fc also markedly increased the otherwise limited diffusion of BDNF into brain parenchyma following intraventricular infusion. These results show that rather than neutralizing or sequestering BDNF, the TrkB-Fc, at close to molar equivalence to BDNF, can function as a carrier for BDNF and thus enhance the delivery or penetration of this polypeptide into the brain.